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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.1 Introduction 
 
Evaporation is the process where the water from different bodies of water 
changes from a liquid into a gas or water vapour, and transported of to the air. This 
process will happen when the energy presents to change the water into water vapour. 
Besides that, transpiration happen when the water vapour contained in plant tissue and 
vapour removed to atmosphere surface. Thus, both process combine simultaneously 
and become evapotranspiration (ET) (Giridhar and Viswanadh, 2007). 
 
ET is important in hydrologic cycle phase. Hydrologic cycle is a model of 
conceptual that describe the storage and movement of water between atmospheres. The 
processes of this hydrological cycle are including evaporation (Brown, 2000), 
condensation, precipitation, deposition, runoff, infiltration, sublimation, transpiration, 
melting and ground water flow. Besides, the hydrological cycle is a model of the 
movement of water through the Earth system. ET is an important component in water 
balance models and irrigation scheduling (Daniel and Pringle, 2013). 
 
The climate changes have ever been changing based on season and time 
(Giorgi, 2005). The internal process and variation in the sunlight can also cause the 
climate change. In addition, the direct impacts of climate change on Earth are mainly 
through ET. ET increases when the temperature, radiation and wind speed are 
increasing (Hazrat Ali etl al., 2000). So, the higher the temperature will produce higher 
ET that will affect the hydrological system. Thus, the management for long-term water 
resources need to be compute from the change of ET due to climate change.
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Climate change, especially global warming is expected to give negative impact 
to the ecosystem due to the rising sea level and temperature among regions. Impact on 
precipitation, ET and runoff is reliable by region. The worst-case scenario for water 
supply when the ET is rises and receive less rainfall. ET increase due to temperature, 
radiation, humidity and wind speed increase. However, the reduction of rainfall 
amount may cause of increment of ET and reduce the percentage of humidity (Summer 
and Jacobs, 2005). Therefore, regional evaluation of climate change impact is 
necessary to evaluate impact on ET, precipitation and runoff. 
 
ET involves a highly complex set of processes, which are influenced by many 
factors dependent on the local conditions. These conditions range from precipitation 
and meteorology to soil moisture, plant water requirements and the physical nature of 
the land cover (Dunn and Mackay, 1995). The primary reason for differentiating 
between the free-surface evaporation E and potential evapotranspiration ET is that the 
diffusion of water vapor into the atmosphere follows very different pathways in 
vegetation (transpiration) than it does from free-water-surface water. Farquhar etl al., 
2007 defined potential evapotranspiration ET as the maximum quantity of water 
capable of being lost, as water vapor, in a given climate, by a continuous, extensive 
stretch of vegetation covering the whole ground when the soil is kept saturated. 
 
1.2 Problem of Statement 
 
Malaysia is one of the country that in progress to heading towards as a 
developing country. The various development programmes have been introduced to 
improve the standard of living of the population. This rapid development must be 
consistent with protect the natural cycle. The rapid uncontrolled bring negative effects 
such as climate change such as rising over time. The change of climate is cause by the 
changes of micro climate pattern which potentially an extreme climate event. Climate 
change has been recognizing as one of the higher challenges for ET process. 
 
Therefore, the main aim of this study is to determine the best methods in 
estimating the PET value. There two type of PET methods known as radiation-based 
and temperature-based methods. The performance all the PET estimation were 
3 
 
 
compared to the historical ET value provided by MMD as a reference. Furthermore, 
with this comparison future trend of potential evapotranspiration can be estimated with 
considered the climate change adaptation. 
 
Energy is required to change the state of the molecules of water from liquid to 
vapor (Chattopadhyay and Hulme, 1997). Direct solar radiation and, to a lesser extent, 
the ambient temperature of the air provide this energy. The driving force to remove 
water vapor from the evaporating surface is the difference between the water vapor 
pressure at the evaporating surface and that of the surrounding atmosphere. As ET 
proceeds, the surrounding air becomes gradually saturated and the process will slow 
down and might stop if the wet air is not transferred to the atmosphere. The 
replacement of the saturated air with drier air depends greatly on wind speed. Hence, 
solar radiation, air temperature, air humidity and wind speed are climatological 
parameters to consider when assessing the ET process. 
 
Where the ET surface is the soil surface (Toy, 1979), the degree of shading of 
the crop canopy and the amount of water available at the evaporating surface are other 
factors that affect the ET process. Frequent rains, irrigation and water transported 
upwards in a soil from a shallow water table wet the soil surface. Where the soil is able 
to supply water fast enough to satisfy the ET demand, the ET from the soil is 
determined only by the meteorological conditions. However, where the interval 
between rains and irrigation becomes large and the ability of the soil to conduct 
moisture to pear the surface is small, the water content in the topsoil drops and the soil 
surface dries out. Under these circumstances the limited availability of water exerts a 
controlling influence on soil ET. In the absence of any supply of water to the soil 
surface, ET decreases rapidly and may cease almost completely within a few days. 
 
There are numerous methods that exist have been developed to estimate this 
ET. Generally, most of the ET methods are parameter rich model and the wide ranges 
of data types are needed which have to expert in using various equations correctly. 
Thus, Xu and Singh, 2002 stated that there are very difficult to select the best ET 
method on data availability. Some methods are more suitable to be used at certain area. 
